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(54) Slide fastener 

(57) In a slide fastener (10, 20, 30) made of fabric 
having a stopper portion (13, 15, 23, 35) composed of 
themrioplastic synthetic resin material, the fastener tape 
(11, 21, 31) contains a rough-pattern-structure region 
(B) at least adjacent to a side of the fastener element 
row (12, 22, 32) on an inner side of the fastener tape 
(11 , 21 , 31 ). An end portion of the stopper portion (13, 
1 5, 23, 35) on the inner side of the fastener tape (11,21, 
31) is disposed in the rough-pattern -structure region (B) 
and fused to a foundation structure of the fastener tape 
(11, 21, 31) in the rough-pattern-structure region (B). 



Thus, even if the length of the stopper portion in the tape 
width direction Is short, the stopper portion does not in- 
terfere with a sewing machine foot during sewing, so 
that the sewing line does not meander even at the po- 
sition near the fastener element row (12, 22, 32). Fur- 
ther, the end portion of the stopper portion can be fused 
and fixed to the foundation structure of the rough-pat- 
tern-structure region (B). Further, the stopper portion 
(1 3, 1 5, 23, 35) of the slide fastener ensures a sufficient 
mounting strength of both the top and bottom stopper 
portions to the fastener tape. Thus, the original function 
of the stopper portion can be maintained. 



FIG. I 
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Description 

BACKGOURND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a slide fasten- 
er characterized in a stopper portion thereof. 

2. Description of the Related Art 

[0002] The slide fastener connprises a pair of fastener 
tapes, a plurality of coupling elements mounted on mat- 
- -ing side edges of the tapes so as to be coupled with and 
separated from each other, a slider having a function for 
coupling/separating the coupling elements and stopper 
portions for limiting an end of operation of the slider As 
the fastener tape, in general, a woven tape obtained by 
woven warp yams and weft yarns has been widely used. 
A warp knitted tape having a warp knit structure- has 
been prevailing. 

[0003] Conventionally, a metallic stopper device is 
generally used for the aforementioned stopper portion 
of a 'slidelastenerThe stopper device hasa pawl which 
is to be pierced into the fastener tape and which can be 
mounted to the tape by wrapping the elements while be- 
ing pierced through the tape. However,! here was such 
a risk that the pawl of the metallic stopper device can 
come into contact with and injure the skin or can come' 
into contact with yams to be pulled or cut off. Such risk 
was needed to be prevented. For that reason, the struc- 
ture^f a stopper^Qevice'itself has'beerTrmp roved so as 
to prevent the above-described trouble. On the other 
hand, there has been a proposal to produce a stopper 
devicemadeof syritheticresin nnaterial, as"disclosed in, 
for example, Japanese Utility Model Application Publi- 
cation No. 63-33529 and Japanese Utility Model Appli- 
cation Publication No. ^-31 932. The Japanese Utility 
Model Application Publication No. 63-33529 relates to 
a bottom stopper device in which thermoplastic synthet- 
ic resin film is fused integrally with fastener elements at 
one side of the fastener elements. A skirt portion is pro- 
vided continuously to a main body of the bottom stopper 
device. The skirt portion has an uneven face at a portion 
where the fastener tape is bonded to the synthetic resin 
film. The skirt portion has a high-density portion in which 
material of the synthetic resin film exists densely and a 
low-density portion in which material of the synthetic 
resin film exists coarsely. 

[0004] Because the bonding faces of the fastener 
tape and the synthetic resin film at the skirt portion are 
fornied uneven, the bonding area becomes larger so 
that the bonding strength can be higher than a case 
where the bonding face is flat. Further, because the fas- 
tener tape portion at the skirt portion is fomried with the 
high-density portion in which the synthetic resin film ex- 
ists densely and the low-density portion in which it exists 
coarsely, the bonding strength between the fastener 



tape and the synthetic resin film can be intensified by 
the high-density portion. Furthermore, flexibility at the 
skirt portion can be maintained by the low-density por- 
tion, so that the synthetic resin film is prevented from 
5 separating from the fastener tape. Further, the stopper 
"portion can be prevented from being broken at the skirt 
portion. 

[0005] On the other hand, the Japanese Utility Model 
Application Publication No. 5-31932 relates to a top 

10 stopper device made of themnoplastic synthetic resin 
and having a U-shaped section, which is attached to an 
end portion of each fastener element row mounted 
along each of opposing side edges of right and left fas- 
tener tapes. Through holes are fonmed oh an inner side 

IS of each of the fastener element row of the fastener tape. 
An end portion of the top stopper device having a U- 
shaped section Is extended so as to close the through 
hole. The end portion Is then fused and integrated 

through the through holes. Thus, an Inverted portion is 

formed so that it can swing with respect to the integrated 
portion in a sliding direction of a slider. 
[0006] With such a structure, particularly the end por- 
tion of the top stopper device, with which a flange of the 
slider come Into contact, Is' fused and Integrated fimrily 

25 through the through holes provided in the fastener tape. 
Further, part of fused resin penetrates into the fastener 
tape and hardens. At the sarrle time, front and rear leg 
portions and the inverted portion of the top stopper de- 
vice nip a core portion of the fastener tape. Thus, even 

30 when a strong impact is applied to the top stopper device 

due to the sliding operation of the slider, the top stopper 

" device would not be removed or dropped, thereby en- 
suring its'stabllized stop function for a long time. 
[0007] Further, the inverted portion of the top stopper 
"35 ^device is so constiljcted as to be capable of swinging in 
the sliding direction of the slider Therefore, if a column 
of the slider comes into contact with the iriyeiled port^^ 
the Inverted portion is deflected in an advancing direc- 
tion of the slider. Then, the flange of the slider makes 

40 contact with an end portion of the top stopper device. 
Thus, impact applied to the leg portions of the top stop- 
per device by the slidercan be eased, thereby protecting 
the top stopper device from being damaged by such im- 
pact. 

45 [0008] As already described above, recently there 
has been a rising tendency that a warp knitted tape is 
used for a fastener tape of a slide fastener particulariy 
used in clothes, in order to prevent a finished product, 
to which a fastener tape is sewed, from being waved. 

50 Specifically, in a case where a woven fastener tape is 
sewed to a thin, flexible cloth or it is sewed to a cloth in 
a curved manner, the finished product Is likely to be 
waved because the woven fastener tape has- a fine wo- 
ven structure in general, which is not extensible with 

55 high stiffness. Therefore such sewing of the slide fas- 
tener to clothes requires high skill and experience of 
sewing in order to prevent generation of such waving. 
On the other hand, a fastener tape composed of a warp 
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knit structure is capable of being stretched/contracted 
to some extent due to its knit structure. Therefore, the 
configuration of the fastener tape can be deformed eas- 
ily so as to confonm with the cloth. Thus, in this case._ 
even if the fastener tape is sewed to a thin cloth or in a 
. curved manner.no waving is generated. 
[0009] As described above, the slide fastener which 
is to be sewed to clothes is required to be safe first. Fur- 
ther, the slide fastener, particularly a fastener tape of the 
slide fastener, is required not to be conspicuous with re- 
spect to a product to which the slide fastener is sewed. 
Specifically, women's clothes such as skirt or underwear 
have been strongly demanded not to have its slide fas- 
tener seen from outside. Thus, currently, the slide fas- 
tener is sewed to_a.cloth as.close to fastener elements 
as possible so that the fastener tape can hardly be seen 
in appearance. 

[0010] However, as shown in by FIGS. 1 to 3 of the 
above-mentioned Japanese Utility Model Application 
Publication No. 63-33529 or FIGS. 3 to 6 in the above- 
mentioned Japanese Utility Model Application Publica- 
tion No. 5-31 932, each fixing end portion of conventional 
top and bottom stopper devices is largely extended 
more inwardly of a fastener tape than end faces of con- 
necting portions for connecting upper/lower leg portions 

~ of fastener elements. Consequently, when the slide fas- 
tener is sewed to a cloth, the sewing machine foot 

_^ makesjjontact with the fixing end portions of the top/ 
bottom stopper portions, so that the sewing machine 
foot is deflected in a width direction of the slide fastener 
thereby having the sewing line meander. Consequently, 
not only appearance of the finished product is damaged 
due to conspk:uousness of the meandering of the sew- 
ing line but also in the case of a thin cloth, it gets tense 
at the meandering portion thereby further hamriing the 
appearance further. 

[001 1 ] As already described, a proper function of the 
top/bottom stopper devices is to restrict the top and bot- 
tom positions of the slider for opening/closing a slide fas- 
tener and to prevent the slider from slipping out. How- 
ever, the existence of the top/bottom stopper devices 
must not harm the appearance of cloth on which the 
slide fastener is attached, as well. 

SUMMARY OF THE INVENTION 

[0012] Accordingly, the present invention has been 
achieved to solve these problems. Therefore, an object 
of the present invention is to provide a slide fastener in 
whk:h Its sewing line does not meander when the slide 
fastener Is sewed to a cloth, the sewing line can be pro- 
vided as close to fastener dements as possible, and top/ 
bottom stopper portions can be mounted to a fastener 
tape firmly while the fastener's proper function is not 
damaged. 

[0013] The above-deschbcd object can be achieved 

effectively by the present invention. 

[0014] According to the present invention, there Is 



provided a slide fastener having a stopper portion made 
of thermoplastic synthetic resin material at an end por- 
tion of a fastener element row mounted along a side 
. . edge of a fastener tape made of fabric, wherein the fas- 

5 tenertape has a rough-pattem-structure region at least 
adjacent to a side olthe fasterier element row on an in- 
ner side of the fastener tape, and an end portion of the 
stopper portion on the inner side of the fastener tape is 
disposed in the rough-pattern-stnjcture region and 

10 fused to a foundation structure of the fastener tape in 
the rough-pattern-structure region. 
[0015] Usually, a side edge portion of the fabric-made 
fastener tape of a slide fastener serves as a fastener 
element mounting region and is constructed In higher 

^5 density than the_pther part of the fastener tape such as 
a tape main body region. According to the present in- 
vention, the rough-pattern-structure region, which has 
a coarse density, is formed between the fastener ele- 
ment mounting region and the tape main body region, 

^0 more specifically between front ends of element leg por- 
tions and the tape main body region. According to the 
present invention, the end portion of the stopper portion 
on the inner side of the fastener tape is limited up to the 
rough-pattem-structure region which is located near the 

25 front ends of the element leg portions, so that the dimen- 
sion of the stopper portion in the tape width direction can 
be shorterthan the conventional ones. At the same time, 
the stopper portion is placed on a stopper-portion-for- 
mation part of the fastenertape in a fused condition, and 

30 then, integrated with at least composition yarns of the 
foundation structure existing in the rough-pattem-struc-^ 
ture region to be fused thereto. At this time, the fused 
resin of the stopper portion penetrates through gaps of 
the rough-pattem-structure- region and Is fused to the 

35 composition yarns in the same rough-pattem-structure 
region so that it is fixed f imrily. 

[0016] By restricting the dimension of the stopper por- 
tion in the tape width direction, the stopper portion can 
be smaller. Consequently, when the slide fastener is 

40 sewed to the fabric, the sewing machine foot does not 
come into contact with the stopper portion in the area in 
which the stopper portion exists, so that the sewing line 
does not meander locally. As a result, not only the 
mounting style of the slide fastener is stabilized, but also 

45 a product having an excellent appearance can be pro- 
duced. 

[0017] Further, according to the present Invention, It 
is preferable that the fastener tape Is composed of a 
warp knit structure and the rough-pattern-structure re- 

50 gion is formed between a first wale on an end of the fas- 
tener element mounting region on an inner side of the 
fastener tape and a second wale adjacent to the first 
wale on the inner side of the tape. 
[0018] As a knitting yam to be used for the rough-pat- 

55 tern-structure region , there are, for example, weft in-laid 
yam for connecting between wales, sinker loops of tricot 
knitting yam, sinker loops of two needle stitch yam. In 
the knit structure between the wales formed with such 
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knitting yams, there exist gaps larger than the ones 
fomned In the wales, thereby ensuring molten resin to 
penetrate Into the foundation structure. 
[0019] Furthermore, according to the present inven- 
tion, It is preferable that the fastener tape is composed 
of a woven structure and the rough-pattem-structure re- 
-gion is formed adjacent to a structure at an end of the 
-element mounting region on an inner side of the fastener - 
tape. This rough-pattern-struclure region can be formed 
by setting for example, the warp-yarn density to be lower 
than the warp-yarn density In the fastener element 
mounting region and the tape main body region, thereby 
ensuring molten resin to penetrate into the foundation 
structure. 

[0020] Still further, according to the present invention, 
it is preferable that fusion of the stopper portion to the 
foundation structure of the fastener tape in the rough- 
pattem-structure region Is carried out by ultrasonic heat- 
ing or high frequency healing. The ultrasonic heating 
and high-frequency heating are performed by self-gen- 
eration heat. The heating location is concentrated on a 
contact face between the two members to be fused to- 
gether. Thus, the physical property of the fused mem- 
bers does not change except In the fused portions there- 
of, so that the fused portions do not become brittle very 
much. Additionally, an exposed surfaces of the two 
members after being fused turns to be beautiful finished 
surfaces along the configuration of an anvil, which is an 
ultrasonic" horn or high-frequency electrode^ Further- ~ 
more, because the fusion of small-dimension members 
such as a stopper portion and a fastener tape, which are 
the objects of the present invention, is completed In a 
short time of 2 to 6 seconds, productivity can be en- 
hanced remarkably. 

[0021 ] Still further, according to the present inventlori^ " 
It Is preferable that the stopper portion is formed by in- 
jection molding and fusion of the end portion of the stop- 
per portion to the foundation istructure of the fastener 
tape in the rough-pattem-structure region Is executed 
at the time of the injection molding. In the case of the 
above-described ultrasonic heating or high-frequency 
heating, the stopper portion is formed by fusing and in- 
tegrating a material for the stopper portion, which is 
formed of a film piece or a resin piece, to the fonrnatlon 
place for the stopper portion. According to the present 
Invention, when the fastener tape is Inserted Into a mold 
to form the stopper portion together wilh elements, the 
stopper portion is fomned while limiting the dimension 
thereof In the tape width direction to be within rough- 
pattem-structure region as described above. Upon this 
formation, molding resin for fomriing a front end of the 
stopper portion penetrates Into the rough -pattern-struc- 
ture region, so that it Is integrated with each composition 
yam within the rough-pattem-structure region. 
[0022] Still further, according to the present invention, 
it is preferable that the stopper portion is a bottom stop- 
per portion and the bottom stopper portion has a swollen 
portion on substantially a center of a surtace thereof ex- 



tending across the fastener element row in the tape 
width direction. As described previously, extended por- 
tions of an ordinary bottom stopper portion, which is ex- 
tended from its main body portion covering right and left 

5 fastener elements in the tape width direction and which 
are fixed to the fastener tape, are long and thfckto some 
extent. For this reason, when a slide fastener is opened 

- -by sliding a slider downward, the-slider flanges come 
into contact with the bottom stopper portion, so that the 
slider cannot slide any more. 

[0023] However, if It is Intended to fomri aconventional 
slide fastener with the bottom stopper portion having not 
only a small length in the tape width direction as in the 
present invention, but also a small thk^kness, the stop- 

f 5 per portion is likely go into an element guide groove of 
the slider so that when its pull is pulled downward, the 
slider can escape from the fastener element rows. Thus, 
according to the present Invention, a swollen portion ex- 
tending across the fastener element rows in the tape 

20 width direction Is formed substantially in the center of 
the surface of the bottom stopper portion. When the slid- 
er is slid downward In order to open the slide fastener, 
part of the bottom stopper portion is received in the el- 
ement guide groove of the slider. At this time, the swol- 

2s len portion comes into contact with at least rear end fac- 
es of the upper and lower wings of the slider, so that the 
slider cannot be moved further with part of the bottom 
stopper portion engaging the element guide groove of 
" the sliderT 

30 [0024] Still further, according to the present invention, 
preferably, the material of the bottom stopper portion is 
composed of a laminated film piece having two or more 
layers while at least material of the bottommost layer 
has adhesiveness with respect to the composition fibers 

35 of the fastener tape, or altematively at least the material 
of the topmost layer of the laminated film piece having 
two or more layers^is composed of a jnateriai having a 
higher melting point than the other layens. 
[0025] The material to be used for the bottom stopper 

40 portion may be different from the material to be used for 
the fastener tape. For example, a modified polyester film 
having a lower melting point is employed for the bottom 
stopperportion while nylon having a higher melting point 
than the modified polyester film is employed for the com- 
position yarns of the fastener tape. However, the poly- 
ester resin and nylon resin have low adhesive property. 
Thus even if the modified polyester resin is fused to the 
nylon resin, it may be separated because its adhesion 
is weak. 

50 [0026] Thus, the present invention is preferable espe- 
cially in the case that the bottom stopper portion and the 
fastener tape are composed of different materials, par- 
ticulariy their adhesion are weak. According to the 
present invention, the material having excellent adhe- 

55 sive property with respect to the composition yams of 
the fastener tape is used for at least the bottommost lay- 
er of the material of the bottom stopper portion to be 
fused. Further, in the present invention, It is preferable 
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that the bottom stopper portion and the fastener tape 
are composed of the same material, which is most pref- 
erable when only the bottom stopper portion is fused to 
the composition yarns of the fastener tape without melt- 
ing the composition yams. 5 
[0027] Still further, according to the present invention, 
It is preferable that the side of the fastener element row 
on the inner side of the fastener tape is disposed in said 
rough-pattern-structure region. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0028] 

FIG. 1 is an explanatory view showing a structure is 
of a top stopper portion being mounted to a fastener 
tape of a slide fastener according to a first embod- 
iment of the present invention; 
FIG. 2 is a sectional view showing a positional re- 
lation between the top stopper portion and a sewing 
machine foot at the time of sewing; 
FIG. 3 is an explanatory view showing a structure 
of a top stopper portion being Injection -molded on 
a fastener tape of a slide fastener according to a 
second embodiment of the present invention; 
FIG. 4 is an explanatory view schematically show- 
ing a section of a mounting portion of the top stopper 
portion; 

FIG. 5 Is a partial top view showing a plane structure 
of a bottom stopper portion on a fastener tape of a 
slide fastener according to a third embodiment of 
the present invention; 

FIG. 6 is a sectional view partially showing config- 
urations of the l30ttom stopper portion and an anvil 
when the bottom stopper portion is ultrasonlcally 
fused onto the fastener tape; 
FIG. 7 is an enlarged longitudinal sectional view of 
a two-layer film, which Is a material of the bottom 
stopper portion; 

FIG. 8 is an enlarged top view partially and sche- 
matically showing a mounting position of a top stop- 
per portion with respect to a woven fastener tape of 
a woven slide fastener according to a fourth embod- 
iment of the present invention; and 
FIG. 9 is an enlarged top view partially and sche- 
matically showing a mounting position of a bottom 
stopper portion to a warp knit fastener tape of a l^nit 
slide fastener according to a fifth embodiment of the 
present Invention. 

DESCRIPTION OF EMBODIMENTS 

[0029] Hereinafter, embodiments of a slide fastener 
of the present invention will be described in detail with 
reference to the accompanying drawings. 
[0030] FIG. 1 shows a partial plan view of a major part 
of a slide fastener as viewed from its rear side including 
a sectional view of a top stopper portion, according to a 



typical embodiment of the present invention. 
[0031] In FIG. 1 , reference numeral 10 denotes a slide 
fastener. A coil-shaped continuous fastener element 
row 12 made of monofilament is sewed along each of 
opposing side edges of a pair of fastener tapes 11 with 
sewing threads 18. Each of the fastener tapes 11 is com- 
prised of a warp knit structure. Top stopper portions 13 
made of thermoplastic synthetic resin are formed inte- 
grally with the fastener tapes 11 respectively such that 
they adjoin end portions of the respective fastener ele- 
ment rows 12. Reference numeral 14 in the drawings 
denotes a slider. The slide fastener 1 0 is opened/closed 
by sliding the slider 14 forward and backward. The 
aforementioned top stopper portion 13 confines an up- 
per limit of the sliding position of the slider 14 so as to 
prevent the slider 14 from slipping out of the top of the 
slide fastener 1 0. 

[0032] According to this embodiment, the top stopper 
portion 1 3 is formed of thermoplastic synthetic resin, for 
example, modified polyester, which is bent in a substan- 
tially U shape. The top stopper portion 13 is fused inte- 
grally to an end portion of a space portion adjacent to 
the top end of the fastener element row 12 located at a 
fastener element mounting region A in the fastenertape 
1 1 , which is corrposed of polyester fibers, by means of 
self heat generation as well as pressing using ultrasonic 
heating. As the material for the fastener element row 12, 
resin having a higher melting point than polyester, for 
example nylon, is employed. If the melting point of the 
fastenertape 1 1 is set higher than that of the top stopper 
portion 13, the fastener tape 11 can be protected from 
being melted and only the top stopper portion 1 3 is melt- 
ed thereby inducing no fragility of the fastener tape 11 . 
[0033] For the integration by fusing, according to this 
embodiment, a position of an end portion of the top stop- 
per portion 1 3 on the side of a tape main body region C 
is disposed at a rough -pattern -structure region B of the 
fastener tape 11. The rough-pattern-structure region B 
is formed adjacent to an outside end face of a connect- 
ing portion 12c of each element portion 12a of the fas- 
tener element row 12 opposite to a coupling head 12b. 
The end portion of the top stopper portion 1 3 on the side 
of the tape main body region C is fused by self heat gen- 
eration and pressing with an ultrasonic horn (not 
shown), so that the fused resin from upper/lower front 
end portions of the top stopper portion 13 invades into 
the foundation structure of the rough -pattem-structu re 
region B. Consequently, the fused resin is affixed to 
composition yams of the foundation structure, so that 
the upper/lower front end portions are fused integrally 
with each other and fixed firmly. I n this case, the physical 
property of the outside surface of the top stopper portion 
13 is not changed and keeps a beautiful finished sur- 
face. 

[0034] As shown in FIG. 1 schematically, the fastener 
tape 1 1 having the above-described warp knit structure 
of this embodiment has the fastener element mounting 
region A for the fastener element row 12, which is 
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formed of a plurality of wales composed of mainly plural 
chain stitches. The rough-pattem-structure region B 
formed between the fastener element mounting region 
A and the tape main body region C connects a chain- 
stitch wale W1 of the fastener element mounting region 
A nearest to the tape main body with a chain-stitch wale 
W2 of the tape main body region C nearest to the fas- 
tener element mounting region A, For example, the 
rough-pattern-structure region B is constituted of weft 
in-laid yarns and/or sinker loops of tricot l<nitting or two- 
stitch knitting, having a low knitting density with many 
gaps. The illustrated structure and yarn intervals are ex- 
aggeratedly enlarged to show the simplest knit structure 
for the purpose of easy understanding. Actual use, the 
size of the yam may be chosen arbitrarily while the knit- 
ting density Is higher and the knit structure Is more conrv 
plicated. 

[0035] The end ponion of said top stopper portion 1 3 
and the side of the fastener element row 12, which are 
disposed toward the tape main body region C, are dis- 
posed in the rough-pattem-structure region B. Specifi- 
cally, the length of the top stopper portion 1 3 toward the 
tape main body region C is fomied to be shorter such 
that the end portion of said top stopper portion 13 does 
not project toward the tape main body region C exces- 
sively beyond the line of the side of the fastener element 
row 12. 

[0036] As described above, the end portion of the top 
stopper portion 1 3 nearest to the tape main body is set 
to be disposed in the rough-pattem-structure region B 
formed between the fastener element mounting region 
A and the tape main body region C. Thus, as described 
above, not only the top stopper portion 1 3 can be fixed 
firmly to the fastener tape 11 , but also the length thereof 
In the tape width direction can be reduced. Further, the 
fastener tape 11 is constituted of knitted fabric having 
an ample flexibility. Therefore, even if the slide fastener 
10 is sewed to women's clothes composed of soft and 
thin fabric, for example, or the sewing line on the slide 
fastener 1 0 needs to be curved, the sewing line is never 
waved near the top stopper portion 1 3 and the fabric can 
be prevented from being tensed. Particularly as shown 
in FIG. 2, upon sewing, the top stopper portion 13 does 
not interfere with a sewing machine foot so that the sew- 
ing line does not meander along the top stopper portion 
13. 

(Second embodiment) 

[0037] FIGS. 3 and 4 show a second embodiment of 
the present invention. According to this embodiment, a 
top stopper portion 1 3 is fused integrally with the fasten- 
er element mounting region A of the fastener tape 11 
when it is molded by Injection molding. According to this 
embodiment also, the fastener tape 11 is composed of 
warp knit structure likewise the above-described em- 
bodiment. When the top stopper portion 13 is molded, 
the end portion thereof nearest to the tape main body 



region C Is disposed in the rough-pattern-structure re- 
gion B which connects the wale W1 of the chain stitch 
structure disposed nearest to the tape main body region 
C with the wale W2 of the chain stitch structure of the 

5 tapemain body region 0 nearesttothefastener element 
mounting region A. The slide fastener 1 0 of this embod- 
iment has the same function as that of the previously 
described embodiment. The sewed portion of the slide 
fastener is not waved, the fabric is not tensed locally, 

10 and the sewing machine foot does not interfere with the 
top stopper portion 13 upon sewing, so that the sewing 
line does not meander along the top stopper portion 1 3. 

(Third embodiment) 

IS 

[0038] FIGS. 5 and 6 show a third embodiment of the 
present invention. This embodiment concerns a bonom 
stopper portion 15 of the top/bottom stopper portions of 
the slide fastener 10. This bottom stopper portion 15 is 
made of thermoplastic film piece, which is fused and in- 
tegrated with the fastener element mounting region A in 
the fastener tape 11 while striding over the surface of 
part of a bottom end of the fastener element rows 12 
which are In the coupled state. The end portion of the 
bottom stopper portion 1 5 as well as the side of the fas- 
tener element row 12, which are disposed toward the 
tape main body region C, are disposed in the rough-pat- 
tern-structure region B. Further, the end portion of the 
bottom stopper portion 15 does not project toward the 
tape main body region C excessively as in the first em- 
bodiment mentioned above, so that the bottom stopper 
portion 15 can be small-sized in dimension. The^truc^ 
tures of the fastener tape 11 and the fastener element 
row 12 are the same as those of the first and second 
embodiments. 

[0039] A two-layer film is employed for the material of 
the bottom stopper portjon 15 of this embodiment, The 
bottom stopper portion 1 5 is fixed to not only the fastener 
tapes 11 but also element portions 12a existing at an 
end portions of the fastener element rows 12, which is 
different from the case of the top stopper portion 13. 
Thus, melting of the fastener element row 12 also makes 
the configuration of the fastener instable as well as hard- 
ens the surroundings of the bottom stopper portion 15. 
Therefore, It Is preferable to melt only the bottom stop- 
per portion 15 and not to melt the fastener tape 11 and 
the element portions 12a, to whteh the fused bottom 
stopper portion is to be fused. 

[0040] According to this embodiment, since the fas- 
tener tape 1 1 is composed of polyester fibers while the 
fastener element row 1 2 is made of nylon, it is preferable 
that material having a lower melting point than the fas- 
tener tape 1 1 and is provided with an excellent adhe- 
sion, such as modified polyester, is employed for the 
fused portion of the bottom stopper portion 1 5. However, 
if all the material of the bottom stopper portion 1 5 is cov- 
ered with modified polyester resin only, the finished sur- 
face of the bottom stopper portion 15 is also melted so 
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that the shape of the bottom stopper portion is de- 
formed. Thus, the shape of the bottom stopper portion 
cannot be restricted with a mold (ultrasonic horn, high 
frequency electrode). 

[0041]*^ Thus, this embodiment employs a two-layer 
film. FIG. 7 shows an example of a two-layer film piece 
15a, which is a material of the bottom stopper portion 
1 5 obtained from the two-layer film. In this two-layer film 
15a, a modified polyester resin 15a-1 is used for a bot- 
tom layer thereof while nylon resin 15a-2 is used for a 
top layer thereof. The two-layer film piece 1 5a is entirely 
0.6 mm thick, in which the top nylon layer is 0.2 mm thick 
and the bottom modified polyester layer is 0.4 mm thick. 
The melting point of the nylon layer is 21 5 to 263**C, 
while the melting point of the modified polyester layer Is 
120*^0. 

[0042] If such materials are employed for the bottom 
stopper, the bonom layer is melted and bonded firmly to 
the fastener tape 1 1 which is made of polyester fibers 
and has a good affinity with the bottom layer in terms of 
adhesion but do not fuse with the nylon-made fastener 
element row having a poor affinity with the bottom layer. 
Consequently, the bottom stopper portion 15 can be 
fused f imnly with the fastener tape 1 1 without deforming 
the shape of the fastener tape 1 1 and the fastener ele- 
ment row 12 while keeping a stabilized surface config- 
uration. 

[0043] To form the bottom stopper portion 1 5 with a 
thin film piece 1 5a as in this embodiment, It Is preferable 
to employ high-frequency fusion. As for ultrasonic fu- 
sion, an ultrasonic horn (not shown) is brought into a 
press contact with the film piece 1 5a and then, mechan- 
ical ultrasonic vibration is applied to the ultrasonic horn. 
Consequently, heat is generated in a contact face of the 
film piece 15a with respect to the pressed faces of the 
fastener tape 11 and the fastener element row 12 so as 
to fuse the contact portion. For this reason, the ultrason- 
ic horn which vibrates mechanically at ultrasonic veloc- 
ity is made into a press contact with that fused portion, 
so that the shape of the surtace of the bottom stopper 
portion 15 Is slightly defomned. 

[0044] In the case of high frequency fusion, on the oth- 
er hand, an anvil, which is a high frequency electrode 
(not shown), does not vibrate but heat is generated in 
the contact face of the film piece 1 5a with respect to the 
pressed face of the fastener tape 11 and the fastener 
element row 12 due to a high frequency voltage gener- 
ated between the electrodes, thereby melting the film 
piece 1 5a. Thus, the shape of the surface of the bottom 
stopper portion 15 can be finished in a beautiful appear- 
ance. For this reason, since the embodiment employs a 
high frequency fusing means, only the modified polyes- 
ter resin 15a-2 of the bottom layer of the film piece 1 5a 
comprised of two layers, which has a low melting point, 
is melted, while the nylon of the top layer is protected 
from being melted. Further, the bottom stopper portion 
15 can secure a beautiful finished surface while keeping 
Its original shape. 



[0045] In the bottom stopper portion 1 5 of this ennbod- 
iment, as shown in FIGS. 5 and 6, the top/bottom end 
portions thereof are formed In a smaller width as viewed 
in plan. A rib-shaped swollen portion 1 5b protrudesf rom 

5 a su rtace of substantial ly a center of the bottom stopper 
portion 15, extending from end to end in the tape width 
direction. If the bottom stopper portion 15 is formed in 
such a shape as shown In FIG. 5. when a slider 14 slides 
down to the bottom stopper portion 1 5 located below, a 

10 top end portion of the bottom stopper portion 15 Is re- 
ceived in a guide groove of the slider 14 for a coupling 
fastener element row, so that an end face of a rear of 
the slider 14 con^s Into contact with the aforementioned 
swollen portion 1 5b. Thus, the slider 1 4 is restricted from 

IS a further sliding operation. That Is, this prevents the bot- 
tom stopper portion 15 from invading into the slider 14 
excessively, so that the slider 14 can to start sliding In 
a smooth manner. 

[0046] In order to form the aforementioned swollen 

20 portion 15b of the bottom stopper portion 15, firstly an 
upper electrode (not shown) Is formed with a molding 
face corresponding to the shape of the surface of the 
bottom stopper portion 15, while the top face of an anvil 
17, whksh is a lower electrode to be disposed below a 

25 fastener chain 16, has a rib 17a protruding as shown in 
FIG. 6. When the fastener chain 16 is received by the 
top face of the anvil 17 via the rib 17a, the rib 17 is 
pushed up between adjacent loops of sewing threads 
1 8 sewing and attaching the fastener element row 1 2 of 

30 the fastener chain 1 6. Thus, the swollen portion 1 5b can 
be formed securely on the film piece 1 5a, whfch Is a ma- 
terial of the bottom stopper portion 15 to be disposed 
and fused on the surface of the fastener chain 16. Fur- 
ther, the bottom stopper portion 15 of a desired shape 

35 can be obtained. 

(Fourth embodiment) 

[0047] FIG . 8 shows part of a slide fastener 20 accord- 

40 ing to a fourth embodiment of the present invention. Ac- 
cording to this embodiment, a fastener tape 21 has a 
woven structure which is obtained by woven warp and 
weft yams. Further, the slide fastener 20 is a so-called 
woven slide fastener in which continuous coil-shaped 

45 fastener elements 22 made of monofilament are woven 
successively onto one side edge of the fastener tape 21 
at the same time when the fastener tape 21 is woven. 
In this embodiment, of element fixing warp yams 27 dis- 
posed at a fastener element mounting region A, an ele- 

50 ment fixing warp yam 27a running along a side end por- 
tion of the fastener tape 21 , which is the closest to a 
coupling head of an element portion 22a, strides over a 
single pair of double-pk^ked weft yams and then runs 
below weft yams 26 at the next position, which Is repeat- 

55 ed. 

[0048] On the other hand, an element fixing warp yarn 
27b, which runs the second closest to the coupling head 
of the element portion 22a .strides over the top side of 
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an upper leg portion of a single element portion 22a. Af- 
ter that, the element fixing warp yam 27b runs below 
double-picked foundation weft yams 26 disposed below 
a lower leg portion of an element portion 22a at a next 
position and then strides over an upper leg portion of a 
'further next element portion 22arThe element fixing 
warp yarn 27b repeats this pattern alternately, thereby 
being woven Into the fastener tape 21 . Further, an ele- 
ment fixing yam 271, which runs along the closest po- 
sition to the connecting portion of the element portion 
22a, runs over each upper leg portion of adjacent ele- 
ment portions 22a successively and then, is bent in the 
tape width direction. In the tape main body region C, the 
elementflxing yam 271 serves to function as a weft yam 
together with the double-picked weft yams 26. 
[0049] Warp yams 28a to 28n In the tape main body 
region C of this embodiment are woven in coarser warp 
density than warp yams 27a to 271 disposed in the fas- 
tener element mounting region A except a part thereof 
and its structure is a plain woven structure. According 
—to-this embodiment, the three warp yarns-28a to 28c lo- 
cated adjacent to the element fixing yarn 271 running 
along the closest position to the connecting portions of 
the elennent portions" 22a have" substantially the same 
warp yarn density as the sixth and subsequent warp 
yams 28f to 28n from the element fixing yam 271 . Gaps 
between the third warp yarn 28c from the element fixing 
yarn 271 and the fourth warp yarn 28d, and the fifth warp 
yarn 28e- are substantially twice larger than the warp 
yarn density of the other part of the tape main body re- 
gion C. These three warp yams 28c to 28e constitute a 
fbugh^attefn=^srructufenv^idTr inven- 
tion. Further," according to this embodiment, the warp 
yarns 26, 27a to 271 running above/under the element 
portions 22 and the three warp yarns 28a to 28c from 
the element fixing yam 271 running along the closest 
position to the connecting portions of the element por- 
tions 22a constitute the fastener element moUhtihg re- 
gion A. 

[0050] In the weave-In type slide fastener 20 having 
such a structure as mentioned above, the top stopper 
portion 23 Is formed so as to adjoin a top end of the 
fastener element row 22 and extend over the entire fas- 
tener element mounting region A and part of the rough- 
pattem-structure region B as shown In FIG. 8. Likewise 
the first embodiment, this top stopper portion 23 is 
formed by setting substantially a U- shaped thermoplas- 
tic resin piece so as to nip a tape edge portion and then 
fused to be Integrated with the fastener tape 21 by ul- 
trasonic fusion. At this time, an end portion of the top 
stopper portion 23 on the side of the tape main body is 
located in the rough-pattem-structure region B and in- 
vades into part of the weft yams 26 and the warp yarns 
28cto28e, which are the composition yarns of the rough 
pattern regibri'B and is fused therewith. Thus, the top 
stopper portion is fimily integrated thereto. As described 
above, the length of the top stopper portion 23 in the 
tape width direction Is much shorter than conventional 



ones. Therefore, likewise the above-described embod- 
iments, the top stopper portion 13 does not Interfere with 
a sewing machine foot during sewing, so that the sewing 
line does never meander along the top stopper portion 
5 13. 

(Fifth embodiment) 

[0051] FIG. 9 shows a fifth embodiment of the present 

10 invention. According to this embodiment, a fastener 
tape 31 is a warp knitted tape in which warp yarns are 
knitted. This Figure shows a so-called knitted fastener 
chain 30 in which a continuous fastener element row 32 
obtained-by forming monofilament into a coil shape is 

IS knitted in one side edge of a fastener tape 31 thereof at 
the same time when the fastener tape 31 is knitted. The 
knitted slide fastener of this embodiment can be pro- 
duced by means of an ordinary warp knitting machine 
having a single row of needle bed. The foundation struc- 

20 ture of a tape main body region C of this embodiment is 
- fomied-by chain stitches, tricot stitches and weft in-laid 
yams inserted across three wales. According to this em- 
bodiment, three wales W1 to W3 on one side edge of 
the~fastener tape 31 serves as a' fastener element 

25 mounting region A. A wire material to be formed into a 
coil-shaped fastener element row 32, which Is made of 
plastic monofilament, is knitted into the mounting region 
A by reciprocating it in every other course in the tape 
~ width direction so as to form a continuous fastener ele- 

30 ment row 32. This fastener element row 32 is knitted into 
the fastener element mounting region A in every other 
course and cohtihuously fixed thereto with the fixing" 
chain stitch yarns of two wales W2, W3, each of which 
is formed in a chain stitch structure 0-1/1-0 in the fas- 

35 tener element mounting region A, atthe same time when 
the coil-shaped fastener element row 32 is fomned. 
[0052] In this case, the fixing chain stitch yarns are 
kn itted in a lehgth^ii^tion of the fastener element row 
32 such that each needle loop goes across a top side 

40 of a leg portion of each element portion 32a of the fas- 
tener element row 32. Then, the fastener element row 
32 is pressed down to the foundation stmcture with each 
needle loop group which Is continuous in the direction 
of the wales so that It is fixed in the fastener element 

45 mounting region A. At this time, the sinker loop exists 
below each leg portion of the fastener element row 32 
so as to form a sinker loop group continuous in the wale 
direction, thereby fomriing part of the foundation struc- 
ture of the fastener element mounting region A in whteh 

so the fastener element row 32 is to be knitted. According 
to this embodiment, a warp in-laid yam is inserted and 
knitted into the foundation structure of the fastener ele- 
ment mounting region A In a knit structure of 
1 -0/0-1 while entangled with all sinker loops of each sink- 

55 er loop group of the fixing chain stitch yams. In the 
meantime, according to this embodiment, the warp in- 
laid yams are inserted in a zigzag style not only along 
the fixing chain stitch yams of the two wales W2, W3 but 
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also along the chain stitch yarn of the tape foundation 
structure constructing the wale W1 , which is disposed 
on an outerside of the wales W2 and W3. Consequently, 
the entire foundation structure of the fastener element 
mounting region A is provided with feeling and conftgu- 5 
ration like a woven cloth. Further, the foundation struc- 
ture is stabilized dimensionally in both the longitudinal 
and lateral directions, so that the fastener element row 
32 is fixed more stably. 

[0053] Furthermore, according to this embodiment, a io 
rough-pattern-structure region B is formed between the 
fastener element mounting region A and the tape main 
body region C. As shown in FIG. 9, a bottom stopper 
portion 35 formed of a film piece like the previously-de- 
scribed embodiments is integrated with a bottom end is 
portion of the knitted fastener element row 32 by fusion. 
In this embodiment also, right and left ends of the bottom 
stopper portion 35 in the tape width direction are located 
in the rough-pattem-structure regions B of the fastener 
tapes 2 1 respectively. The main body of the bottom stop- 
per portion 35 covers part of the bottom end portions of 
the knitted-in type fastener element rows 32, such that 
the right and left ends pass between the sinker loops of 
tricot stitch yarn and the weft in-laid yams in the rough- 
pattem-stmcture region B and then fused to the sinker 25 
loops of each tricot stitch yam and the weft in-laid yarns. 
[0054] With such a structure of this embodiment also, 
the length of the bottom stopper portion 35 in the tape 
width direction can be reduced largely as compared to 
the conventional ones. Consequently, ends of the bot- so 
tom stopper portion 35 never protrudes excessively to 
the tape main body region C. When the knitted slide fas- 
tener 30 Is sewed to clothes or the like, the sewing line 
does not meander by the bottom stopper portion 35 
coming into contact with the sewing machine foot, as in 35 
the previously-described embodiments. Further, be- 
cause wales between the fastener element row 32 and 
the tape main body region 0 is omitted to fomi the rough- 
pattem-structure region B, synthetic resin is easy to 
penetrate when being fused. 

Therefore the bottom stopper portion 35 can be fixed 
firmly to the fastener tape 31 . 



Claims 45 

1. A slide fastener (1 0, 20, 30) having a stopper por- 
tion (1 3, 1 5, 23, 35) made of themnoplastic synthetic 
resin material at an end portion of a fastener ele- 
ment row (12, 22, 32) mounted along a side edge so 
of a fastener tape made of fabric, 

characterized in that said fastener tape (11 , 
21, 31) has a rough-pattern-structure region (B) at 
least adjacent to a side of said fastener element row 
(12, 22, 32) on an inner side of the fastener tape 55 
(11 , 21 , 31), and an end portion of said stopper por- 
tion (1 3. 1 5, 23, 35) on the inner side of the fastener 
tape (11 , 21 , 31) is disposed in said rough-pattern- 



structure region (B) and fused to a foundation struc- 
ture of the fastener tape (11 . 21 , 31) in the rough- 
pattern-structure region (B). 

2. The slide fastener according to claim 1 , 
characterized in that said fastener tape (11 , 21 , 
31) is composed of a warp knit structure and said 
rough-pattern-structure region (B) is formed be- 
tween a first wale on an end of an element mounting 
region (A) on an inner side of the fastener tape (11 , 
21 , 31) and a second wale adjacent the first wale. 

3. The slide fastener according to claim 1 , 
characterized in that said fastener tape (11, 21 , 
31) is composed of a woven structure and said 
rough-pattem-structure region (B) is formed adja- 
cent to a structure at an end of the element mount- 
ing region (A) on the inner side of the fastener tape. 

4. The slide fastener according to claim 1 , 
characterized In that fusion of said stopper portion 
(13, 15, 23, 35) to the foundation structure of the 
fastener tape (11 , 21 , 31 ) in the rough-pattem-struc- 
ture region (B) is earned out by uttrasonk: heating 
or high frequency heating. 

5. The slide fastener according to claim 1 , 
characterized in that said stopper portion (13, 15, 
23, 35) is fomied by Injection molding and fusion of 
the end portion of the stopper portion (13, 15, 23, 
35) to the foundation structure of the fastener tape — 
(1 1 , 21 , 31 ) in the rough-pattern-structure region (B) 

is executed at the time of said injection molding. 

6. The slide fastener according to claim 1 , 
characterized In that said stopper portion is a bot- 
tom stopper portion (13, 35) and the bottom stopper 
portion has a swollen portion on substantially a 
center of a surface thereof extending across said 
fastener element row in a width direction of the fas- 
tener tape (11,21,31). 

7. The slide fastener according to claim 1 , 
characterized in that said stopper portion is a bot- 
tom stopper portion (15, 35) and material of the bot- 
tom stopper portion (1 5, 35) is composed of a lam- 
inated film piece (15a) having two or more layers 
while at least material of a bottommost layer thereof 
has adhesiveness with respect to composition fib- 
ers of said fastener tape (11 , 21 , 31 ). 

8. The slide fastener according to claim 1 , 
characterized in that said stopper portion is a bot- 
tom stopper portion (15, 35) and material of the bot- 
tom stopper portion (15, 35) is composed of a lam- 
inated film piece (15a) having two or more layers 
while at least material of a topmost layer thereof is 
composed of a material having a higher melting 
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point than the other layers. 

9, The slide fastener according to claim 1 , 

characterized in that said side of the fastener el- 
ement row (12, 22. 32) on the inner side of the fas- 5 
tener tape (11, 21, 31) Is disposed in said rough- 
pattern-structure region (B). 
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